Purpose -This study aims to better understand individuals' motives for contributing knowledge in an online community. Design/methodology/approach -An integrated model is developed based on a motivational model and social cognitive theory. To validate the model two online communities: the Electronic Engineering Times in Taiwan and China were surveyed. Findings -It was found that both perceived identity verification and performance expectancy are positively associated with satisfaction, which in turn affects knowledge contribution. Performance expectancy is affected by both computer self-efficacy and computer anxiety, and perceived identity verification is influenced by members' innovativeness in IT. Originality/value -This is the first study which aims to assess the relationships between individuals' differences, intrinsic and extrinsic motivation, and knowledge contribution. The findings can help managers to build an effective community.
Introduction
The importance of an online community has been recognised by prior studies (Lee et al., 2002; Ma and Agarwal, 2007) , because it can help to achieve a wide variety of activities such as knowledge sharing and developing relationships. Online communities are a new organisational form where people communicate and interact, develop relationships, and collectively and individually seek to attain some goals. Despite a significant growth in the number of online communities, studies show that very few are successful at retaining their members and motivating their knowledge contribution (Butler, 2001; Wasko and Faraj, 2005) . For example most of the communities (91.2 percent) on MSN (www.msn.com) had fewer than 25 members, and the communities averaged between one and 20 posts (Ma and Agarwal, 2007) . With the recent emergence of new types of online communities such as Facebook, Twitter, and LinkedIn, how to increase the number of members and posts remains a problem (Lin and Bhattacherjee, 2009; Wang and Chiang, 2009) . Communities can be a significant source of value for participants provided that members are willing to contribute valuable knowledge to the communities. Thus understanding members' motives for knowledge contribution and identifying the determinants of the motivations are the goals of this study.
Successful knowledge contribution in a virtual environment involves effective social interaction (Chiu et al., 2006; Lin and Bhattacherjee, 2009; Sussman and Siegal, member behaviour and ongoing community activities. For example research on human-computer interaction reports that information technology (IT) built to support real-time conversation (e.g. instant messaging) and social networks allows users to create new social relationships (Ma and Agarwal, 2007, Wang and Chiang, 2009) or to increase their job performance (Venkatesh et al., 2003) . However most prior research on community design does not provide a theoretical explanation for these effects. To fill this gap, this study aims to understand why members' motivations, in terms of performance expectancy and PIV, are affected by their individual characteristics (or individual differences) based on social cognitive theory (Bandura, 1986; Thatcher and Perrewé, 2002) . Individual differences refer to factors such as personality, situational, and demographic variables that influence users' beliefs about and use of IT. Empirical studies show that stable situation-specific individual differences such as personal innovativeness in IT (PIIT) as well as dynamic, situation-specific individual differences such as computer self-efficacy (CSE) and computer anxiety (CA) have an impact on how IT users perceive and use IT (Agarwal and Prasad, 1999; Thatcher and Perrewé, 2002) .
We propose and test a theoretical model examining the impact of individual differences on community members' perceived identity verification by others and on performance expectancy. Although prior research has alluded to the influence of these factors, such as individual differences on IT use (Thatcher and Perrewé, 2002) , the relationship between PIV and knowledge contribution, and the impact of performance expectancy on IT behaviour, no study we are aware of has established and tested an integrated model for the relationships among individual differences, performance expectancy, PIV, and members' knowledge contributions. This study differs from prior research on knowledge contribution in virtual settings in two ways. First based on a motivational model (Davis et al., 1992) , the proposed model extends that of Ma and Agarwal (2007) by examining both PIV and performance expectancy, which serve as intrinsic and extrinsic motivation respectively. Second drawing on social cognitive theory, our model highlights how individual differences affect the foregoing motivation. The proposed model deepens our understanding of how individuals' knowledge contribution in communities is shaped by their motivations and characteristics. Based on primary survey data collected from more than 240 users of two distinct online communities, our findings provide important implications for both research and practice.
Theoretical background and research hypotheses Knowledge contribution in online communities
Drawing on social-psychological perspectives, studies have identified the factors salient to knowledge contribution in an online community. For example Constant et al. (1996) examine the use of email for helping organisation members to seek and give information and find that citizenship behaviour and the desire to benefit the organisation are the major motivations for helping behaviour. In studies of online communities of professionals Wasko and Faraj (2005) point out that reputation, altruism, generalised reciprocity, and community interest play a key role in motivating members to contribute knowledge. Based on usage of electronic knowledge repositories Kankanhalli et al. (2005) report that both extrinsic benefits (in terms of reciprocity and organisational reward) and intrinsic benefits (in terms of knowledge Online communities self-efficacy and enjoyment in helping others) influence knowledge contribution. Similarly research on individual contributions to tasks conducted on the internet (such as product reviews of an internet shop) (Ma and Agarwal, 2007; Wasko and Faraj, 2005) found that social affiliation, professional self-expression, reputation benefits, and social capital play a key role in individuals' motivations. Other individual characteristics, including user experience, recognition from the site, and individual attributes such as being a hobbyist, have been recognised as individual motives for contribution (Jeppesen and Frederiksen, 2006) . The empirical research of Chiu et al. (2006) on virtual communities shows that knowledge sharing is affected by social capital and outcome expectations.
A common theme underlying the above literature is that the design of the community is assumed to be immutable. A second stream of research focuses on manipulating the social-psychological factors underlying knowledge contribution and integrating them into the management of the community to promote contribution (Ling et al., 2005) . Most of the prior studies emphasise the establishment of special features by which members' contributions can be recognised, including design factors reminding users about the uniqueness of their contribution, and the manner in which postings are organised and disseminated. Extending this we contend that in order to facilitate the efficiency of the above features, it is important to understand the relationship between individual differences and users' motivations.
The reasons for the above argument are twofold. First as noted previously, individual differences affect users' beliefs about and use of IT. In addition to the features provided by IT, the individual differences regarding IT use may also affect the ability of IT to facilitate communication and interaction in an online community. For example users with higher computer self-efficacy are more likely to form positive perceptions of IT and are more likely to use IT frequently (Venkatesh et al., 2003) . This in turn may lead to users' positive beliefs about benefits derived from using IT (or motivation). Second a mediated environment can assist knowledge accumulation by processing and presenting information in new and flexible ways, and by changing or distorting the social context to promote equal conversation (Connolly et al., 1990; Ma and Agarwal, 2007) . The extent to which members establish such a mediated environment may depend on their individual differences. For example individuals with higher personal innovativeness in IT are more likely to make good use of the community artefacts so that they may contribute knowledge to the community more efficiently and effectively (Thatcher and Perrewé, 2002) . As a result they may be more motivated, in terms of performance expectancy or PIV, to contribute knowledge than those who are less innovative. However despite the ubiquitous use of many community artefacts, few of the prior studies aim to understand why and how individual differences affect knowledge contribution. Our research seeks to address this gap.
Drawing on social cognitive and social psychology theory rooted in the concept of identity, we develop a theoretical model delineating the relationships among individual differences, outcome expectations, PIV, and knowledge contribution. In the discussion that follows we first establish the role of motivations, in terms of outcome expectations (or performance expectancy) and PIV, in online contexts. Second we describe how individual differences, in terms of CSE, CA, and PIIT, affect community users' motivation. Our research model is shown in Figure 1 . OIR 
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Knowledge contribution, satisfaction, and community users' motivation The key dependent variable that this study emphasises is knowledge contribution. Membership in a community is fundamentally a social relationship. Studies have found that satisfaction with social relationships is positively associated with relationship continuance and commitment (Givertz and Segrin, 2005) . The more individuals are satisfied with the use of a community, the more likely they are to affectively and normatively commit to the relationship and engage in behaviours that will maintain a healthy relationship, such as providing help or accommodating others' needs (Rusbult and Buunk, 1993) . The more members are satisfied with the community, the more they help maintain a better relationship and extend the resources available to all community members (Ma and Agarwal, 2007 ). This in turn may lead to more knowledge contribution.
H1. An online community member's satisfaction with the community is positively related to their knowledge contribution.
Studies suggest that post-consumption expectation plays a key role in satisfaction with IT use (Davis et al., 1989) . The above expectation has been conceptualised as ex post usefulness (Bhattacherjee, 2001) or performance expectancy (Venkatesh et al., 2003) .
Research on IT behaviour also points out that outcome expectations are beliefs salient to IT acceptance behaviours across a broad range of end-user computing technologies and user populations (Chiu et al., 2006; Taylor and Todd, 1995) including members of online communities. As noted previously performance expectancy refers to the capabilities of a system that enhances an individual's job performance. The more performance expectancy members have when using a community, the more likely they are to have higher post-acceptance affect such as satisfaction (Chiu et al., 2006; Venkatesh et al., 2003) . Thus,
H2. An online community member's performance expectancy is positively related to their satisfaction with the community. 
Online communities
According to Davis et al. (1989) people form intentions toward behaviours they believe will increase their job performance, over and above whatever positive or negative feelings may be evoked toward the behaviour. Improving performance is helpful for achieving various rewards that are extrinsic to the task context, such as promotions or monetary gains (Bhattacherjee, 2001) . IT use such as participating in an online community aimed at knowledge exchange is often viewed as the means to that end. Davis et al. (1989) also suggest that the above means-end behaviour is largely based on cognitive decision rules, indicating that even without necessarily activating the positive affect related to performance-contingent rewards, the heuristics of IT users are invoked without conscious thought whenever they are faced with similar behavioural contexts. Thus in an online community context the more members feel that engaging in the community focused on knowledge exchange tends to increase their job performance, the more likely they are to devote their time and effort to knowledge contribution.
H3. An online community member's performance expectancy is positively related to their knowledge contribution.
As noted previously, perceived identity verification refers to the perceived confirmation from other community members of a focal person's belief about their own identity. Following Ma and Agarwal (2007) PIV is conceptualised as a perceptual construct. The reasons are twofold. First although it is possible that people may perceive more self-confirmation than actually exists (Swann et al., 2004) , empirical studies show that individuals' actual behaviour is affected by their perceptions regardless of accuracy. For example research on cognitive dissonance in interpersonal contexts (Matz and Wood, 2005) found that the extent of consonance depends mainly on the individual's beliefs about what group members think. Thus how the individual's salient referents actually perceive them is less important; what is important is the individual's perceptions of others' assessments. Second, this study measures the perceived confirmation of identities rather than the objective agreement between an individual's self-view and others' appraisal, because the operational requirements for assessing the latter would be overwhelming. Research on self-verification has typically investigated dyads or small groups of three or four members, but an online community can be relatively large. Thus it is difficult if not impossible for an individual to determine the true beliefs of salient referents (Whittaker et al., 1998) . In addition from the perspective of measurement and operationalisation, the extant concept of self-verification in face-to-face settings cannot be applied directly to the online context. For example in the study by Swann et al. (2000) perceived identity is conceptualised by asking subjects to rate each other to obtain a measure of actual agreement. It is not feasible to request each subject to rate individually the hundreds of other respondents in online settings.
Extending Ma and Agarwal's (2007) research we explore the role of PIV from two perspectives: the influence of PIV on performance expectancy and on knowledge contribution. For the former we expect that members' PIV is positively related to their performance expectancy. The reasons are twofold. First information acquisition is more efficient when the expert is identifiable. Knowing the identity of knowledge contributors helps knowledge seekers recognise the source credibility of a community (Sussman and Siegal, 2003) , which in turn facilitates members' knowledge adoption OIR 34, 6 and knowledge exchange between members. Therefore the more an individual's identity is recognised by others in a community, the more likely they are to feel that they have more knowledge than those who have lower PIV. Since individuals' knowledge is related to their job performance, high PIV is likely to lead to high performance expectancy. Second PIV facilitates relationship-building, because the more PIV members perceive, the more likely they are to feel that members of the community possess similar interests or attitudes and that better relationships between members can be built ( Jensen et al., 2002; Wasko and Faraj, 2005) . Thus an individual tends to believe that other members would provide useful information, helping them to complete a task and increase their own job performance. Based on the above arguments we expect that individuals' perceived identity verification is positively associated with their performance expectancy.
H4. An online community member's PIV is positively related to their performance expectancy.
Satisfaction indicates whether a member is content with the use of the community or with their access to the community resources. Self-verification theory suggests that people seek confirmation of their identities (Swann et al., 2000) . The more PIV a member perceives, the more likely that they develop a sense of coherence and understanding, promoting positive attitudes such as satisfaction (Hertel et al., 2003) . The longitudinal study by Swann et al. (2000) confirms this by showing that personal identity (academic ability and social competence) verification heightens participants' feelings of connection to their group and amplifies satisfaction with the group interaction. When individuals' identities are recognised and verified by other members of an online community, they feel better understood and are more likely to believe they will be treated in desired ways (Ma and Agarwal, 2007) . In addition higher PIV indicates that individuals are able to interact with others more easily with fewer misunderstandings, resulting in low differences between interaction partners' expectations and the focal person's self-view. In other words as individuals' PIV increases, they believe that they can better predict and control how the social interaction proceeds, leading to more satisfaction.
H5. An online community member's perceived identity verification is positively related to their satisfaction with the community.
As noted previously the more PIV an individual has, the more likely that they are able to develop a sense of understanding and coherence (Swann et al., 2000 (Swann et al., , 2004 . Research on self-verification shows that people prefer interacting with partners who verify their identities than with those who do not (Swann et al., 1989) . Studies also report that acknowledgement from group members increases a person's contribution (Hertel et al., 2003) . PIV also positively affects an individual's belief: the more the individual's self-view is confirmed by other members of a community, the more likely they are to believe that they are able to achieve better interpersonal discourse (Matz and Wood, 2005) , which motivates the focal individual to continue the interaction and contribute to the community.
H6. An online community member's perceived identity verification is positively related to their knowledge contribution.

Individual differences
In addition to the impact of individuals' motivations (PIV and performance expectancy) on knowledge contribution, this study delineates the relationship between individual differences and the above motivations. As noted previously individual differences refer to the situational variables that affect users' beliefs about and use of IT. Specifically this study emphasises dynamic individual differences (CSE and CA) and stable individual differences (PIIT).
Computer self-efficacy refers to individuals' judgment of their capabilities of using IT in diverse situations (Compeau and Higgins, 1995) . The theory suggests that individuals who possess high CSE are more likely to form positive perceptions of information systems (IS) and to use IS more frequently (Compeau et al., 1999; Thatcher and Perrewé, 2002) , showing a strong link between CSE and individual reactions to IT, both in terms of adoption and use of IS, and in terms of learning to use IS. Our beliefs about our capabilities to use technology successfully are associated with our decisions about whether and how much to use technology, and the extent to which we are able to learn from training (Compeau et al., 1999) . Social cognitive theory (Bandura, 1986) suggests that the more computer self-efficacy IS users have, the more likely it is that they have the requisite skills and confidence in their skills to be successful in their use, leading to higher performance expectancy. The study by Venkatesh et al. (2003) identifies the similarity between outcome expectations and performance expectancy, and evidence shows that CSE has a positive influence on outcome expectations (Compeau et al., 1999) . Based on the above arguments, we propose H7.
H7. An online community member's computer self-efficacy is positively related to their performance expectancy.
Computer anxiety refers to fears about the implications of computers such as the loss of important data or fear of other possible mistakes or malfunctions (Thatcher and Perrewé, 2002) . The theory suggests that IS users with high computer anxiety tend to use IS less, because computer anxiety represents the negative side of IS users' affective responses to using computers (Bandura, 1986; Marakas et al., 2000) . Individuals with high computer anxiety have less confidence in their computer capabilities. Thus they tend to demonstrate a weaker proclivity to use computers (Compeau et al., 1999) which in turn may reduce the performance expectancy. Thus we test
H8. An online community member's computer anxiety is negatively related to their performance expectancy.
Personal innovativeness refers to individuals' willingness to change, and it is believed to be a function of individuals' tolerance of risk (Lu et al., 2008; Thatcher and Perrewé, 2002) . PIIT is defined as the willingness of an IS user to try out any new IT and is expected to have a stable influence across situations involving IS (or a stable trait) (Agarwal and Prasad, 1998) . Research suggests that highly innovative individuals more frequently seek out new, mentally or sensually stimulating experiences (Uray and Ayla, 1997) . According to self-presentation theory identity communication reflects an individual's effort to express and present their identity to others with the goal of achieving a shared understanding (Goffman, 1967) . This can be regarded as innovating and stimulating activities when using communities and participating in social discourse. We therefore posit that the more PIIT members of a community have, the OIR 34,6 more likely they are to have higher perceived identity verification because they tend to treat PIV as an important tool through which they can make better use of the community.
H9. An online community member's personal innovativeness in IT is positively related to their perceived identity verification.
Methodology
Sample and data collection We tested the hypotheses using primary survey data collected from two well-known online communities, Electronic Engineering Times located in Taiwan (www.eettaiwan.com) and China (www.eetchina.com). These communities provide a forum for electronic products' daily news, technical papers and application notes for design, test and production engineering. Both communities fall into the category of "a community of common interest or information exchange" (Armstrong and Hagel, 1996) . Although these two communities have not existed for long, their membership is growing at a fast rate. This is so because these communities aim to cover a diverse range of subjects related to electronic engineering, including Lynx design systems, 3D visual design, instrument drivers and so on, so that members can either acquire knowledge or they may have an exchange of views about a specific subject that they are interested in learning about. Through the inclusion of two communities, we aim to extend the generalisability of the findings regarding how individuals' extrinsic and intrinsic motivations, conceptualised as performance expectancy and PIV respectively, affect their knowledge contribution.
Measures
The survey items are listed in the Appendix. They were adapted from measures that had been validated by related studies, and have been modified to fit the context of this study. To develop the scales for this study, we conducted exploratory interviews with ten community members from five different communities. They are not in our sample.
In addition a pilot test with 30 individuals was performed to validate the instrument. Seven constructs were measured in this study: knowledge contribution, satisfaction, performance expectancy, PIV, computer self-efficacy, computer anxiety, and PIIT. The constructs were measured using multiple-item scales, drawn from pre-validated measures in IS use or knowledge management (KM) research (wherever possible), and reworded to relate specifically to the context of KM-related community. We adopted the knowledge contribution measures from prior studies (Ma and Agarwal, 2007; Wasko and Faraj, 2005) . Following Bhattacherjee (2001) satisfaction items were based on seven-point semantic differential scales. The scale items and the description of the above variables are given in the Appendix.
Regarding users' extrinsic motivation, the four items of performance expectancy identified by Venkatesh et al. (2003) were adapted to develop a four-item scale for assessing the extent of performance expectancy. Intrinsic motivation was conceptualised as perceived identity verification, which was adapted from Kuhn and McPartland's (1954) modified Twenty Statements Test (TST), aiming to capture the salient identities of each community member. The TST asks respondents to complete 20 statements such as "I am___."
It is an open-ended identity measure that has been used and validated by prior studies (Kuhn and McPartland, 1954; Ma and Agarwal, 2007) . The TST specifically Online communities acknowledges that an individual can have multiple identities and that different identities may become dominant in different contexts. Following Ma and Agarwal's (2007) study, we reduced the number of items from 20 to five to minimise the effects of fatigue. After completing the TST, the respondents were asked to rate their perception of other community members' verification of those five identities separately, using two items (see Appendix) . We used two items for each solicited identity, yielding ten items in total. Factor analysis showed that three of the five identities load on their corresponding factors, indicating they were salient for the subjects. Thus six items used to measure perceived identity verification are retained.
As to the individual differences that may affect individuals' motivations, they were operationalised based on related studies. Computer self-efficacy was measured using ten items developed by Thatcher and Perrewé (2002) , and computer anxiety was measured using four items based on the computer anxiety rating scale. Both of the above constructs have been validated by prior work (Thatcher and Perrewé, 2002; Thatcher et al., 2007) . Finally PIIT was measured using four items validated by Yi et al. (2006) . The items in the questionnaire were measured using seven-point scales anchored from "strongly disagree" to "strongly agree."
To ensure the equivalence of the questionnaires in two languages, backward translation was used (with the material translated from English into Chinese then back into English, the versions compared, and discrepancies resolved) as suggested by prior studies (Bock et al., 2005 ). An English version of the questionnaire was first compiled and modified to suit the context of an online community and then translated into Chinese by a bilingual research associate. The Chinese version of the questionnaire was verified and refined for its accuracy of translation by one MIS professor and two senior doctoral students, who were familiar with and had done extensive research on IS behaviour and the KM of virtual communities. To ensure face and content validity, the draft questionnaire was pre-tested by two industry experts and two students. The experts had expertise in electronic engineering and experience in participation in KM-related communities. Both pairs of students and experts had participated in Electronic Engineering Times for more than three months. These procedures led to some modifications of the wording of a few questionnaire items.
Data analysis and results
Structured equation modelling (SEM) with partial least squares (PLS) analysis allows empirical assessment of the measurement model used in this study. PLS was selected because it is neither contingent on data having multivariate normal distributions nor requires the large sample sizes of other methods (Chin et al., 2003) . Using ordinary least squares as its estimation technique, PLS performs an iterative set of factor analysis and a bootstrap approach to assessing the significance (t-values) of the paths (Chin et al., 2003) . This study used PLS-Graph Version 3.01 to verify the measurement and test hypotheses. were used in the data analysis. Both of them were dominated by males. The average age of Taiwan's EET members was lower than that of China's EET. Respondents from both communities were well educated -approximately 90 percent of the respondents have university degrees -and they have significant internet experience (more than five years for both communities). Finally all respondents have been members of their respective online communities for a substantial period of time (0.8 year for Taiwan EET and 1.3 years for China EET).
Characteristics of samples
To test for possible non-response bias, we compared means for all the major variables and demographics for early respondents and late respondents. The results of t-tests for the demographic profiles, perceived identity verification, performance expectancy, satisfaction, PIIT, CA, CSE, and community tenure were not significant. The only significantly different construct is knowledge contribution, suggesting, not surprisingly, that participants who are more active tend to respond earlier.
Measurement model
Following recommended two-stage analytical procedures (Chin et al., 2003) confirmation factor analysis was first conducted to assess the measurement model, then the structural relationships were examined.
Reliability and validity
To validate our measurement model, three types of validity were examined: content validity, convergent validity, and discriminant validity. Content validity was established by ensuring that the measurement items are consistent with the extant literature. This was done by both interviewing senior members of the communities and pilot-testing the instrument. Regarding convergent validity we examined both composite reliability and average variance extracted (AVE) from the measures EET (Taiwan) EET ( Online communities (Hair et al., 1998) . As recommended by Chin et al. (2003) , 0.7 refers to the reliability threshold of a construct. As indicated in Table II the composite reliability values of EET Taiwan range from 0.892 to 0.956, and those of EET China range between 0.895 and 0.951. For the AVE a score of 0.5 indicates acceptability (Fornell and Larcker, 1981) . Table II shows that the AVEs of Taiwan's Electronic Engineering Times range from 0.621 to 0.844, and those of China's Electronic Engineering Times range from 0.572 to 0.822, indicating the acceptability of AVE. Tables III and IV list the weights and loadings of Taiwan's and China's EET respectively. As expected all measures have significant path loadings at the level of 0.01. Finally we verified the discriminant validity of our instrument by looking at the square root of the AVE as recommended by Fornell and Larcker (1981) . The discriminant validity is confirmed by the results shown in Table V : the square root of the AVE for each construct is greater than the level of correlations involving the construct. Further as shown in Tables VI and VII the results of the inter-construct correlations also demonstrate that each construct has more variability within its own measures than with other measures. The loadings and cross-loadings of these tables confirm the discriminant validity. In addition to the validity assessment we also examined the multicollinearity due to the relatively high correlations between some variables (e.g. a correlation of 0.809 between SAT and PE). The values of the variance inflation factor (VIF) indicate acceptability, ranging from 1.321 to 4.016. Based on the results shown in these tables, there is confidence in the discriminant and convergent validity of the constructs with evident cross-loadings.
Addressing common method variance
In addition to validity assessment we considered the common method variance (CMV), which refers to a potential threat to internal validity, especially to research using surveys that collect responses in a single setting. To deal with CMV we used the following approaches. First we collected data in two separate stages, with dependent and independent variable measurement separated in time. Second we used factor analysis to examine the CMV in the data set. According to Harman's one-factor test CMV is high if a single factor accounts for a majority of covariance in the independent and dependent variables. Our factor analysis did not detect any single factor explaining a majority of the covariance. Thus CMV is unlikely to occur in this study. Structural model With an adequate measurement model the proposed hypotheses were tested with PLS. Our findings are shown in Figure 2 and summarised in Table VIII . We describe the results in the following sequence: relationship between individuals' motivations and knowledge contribution (H1-H6) and the relationship between individual differences and members' motivation (H7-H9). As shown in Figure 2 Online communities H1 and H2 are supported as expected, but H3 is partially supported: the path coefficient of China is 0.371 ( p , 0.05), but that of Taiwan EET (b ¼ 20:009) is insignificant. Regarding perceived identity verification, as expected both H4 and H5 are supported, but the findings of H6 are mixed. PIV is positively associated with continuance intention (b ¼ 0:171, p , 0.1) in Taiwan EET, but the above relationship is insignificant in China EET.
Concerning the influence of individual differences, our findings support H7-H9 as expected. Computer self-efficacy is positively associated with performance expectancy (bs of Taiwan and China are 0.454 and 0.294 respectively), but it is negatively affected by computer anxiety (bs of Taiwan and China are 2 0.178 and 2 0.176 respectively). Personal innovativeness in IT correlates positively with perceived identity verification: b of Taiwan is 0.555 and that of China is 0.532. To further explore the mixed findings of H3 and H6, post hoc analyses were conducted, aiming to investigate the intermediate effect of satisfaction. Specifically, we examined two types of mediating effect:
(1) the mediating effects of satisfaction on the relationship between performance expectancy and knowledge contribution in Taiwan EET; and (2) the mediating effects of satisfaction on the relationships between PIV and knowledge contribution in China EET.
For the former we first tested the direct relationships between performance expectancy and knowledge contribution: b ¼ 0:501, p , 0.01, accounting for 29.2 percent variance. We then proceeded to see if there is a mediation effect by adding the intervening constructs (satisfaction). As shown in Figure 2 satisfaction completely mediated the relationship between performance expectancy and continuance intention in Taiwan EET, because the indirect paths were significant and the direct effect becomes insignificant. Moreover the increase in R 2 (i.e. from 0.292 to 0.369) perhaps shows that performance expectancy and PIV are not the only variables predicting satisfaction. Using the same method to test the mediating role of satisfaction for China EET, the direct relationship between PIV and knowledge contribution is significant (b ¼ 0:323, p , 0.01), accounting for 32.7 percent of variance. We then verified the mediation role of satisfaction by adding it to the above direct relationships. Figure 2 shows that satisfaction fully mediated the relationship between PIV and knowledge contribution because the indirect paths were significant and the direct path was insignificant. Further the increase of R 2 (i.e. from 0.327 to 0.417) perhaps implies that PIV and performance expectancy are not the only predictors of satisfaction. motivations are affected by individual characteristics. Our model extends Ma and Agarwal's (2007) research by arguing that knowledge contribution is affected not only by PIV (intrinsic) but also by performance expectancy (extrinsic motivation). The motivation is in turn influenced by individual characteristics, in terms of CSE, CA, and PIIT. Surveys were conducted in two online communities (Taiwan EET and China EET) to provide empirical support for the proposed model. The study represents one of the first attempts to quantitatively measure the impact of individual characteristics and motivation on knowledge contribution behaviour. Overall, our findings provide strong empirical support for the proposed hypotheses. The results of this study demonstrate that compared with individuals' motivations, their satisfaction with the community is the strongest predictor of knowledge contribution. Members' motives for participating in communities (identity verification and performance expectancy) are not directly associated with knowledge contribution; rather they affect it indirectly through satisfaction. In addition satisfaction fully mediates the relationships between performance expectancy and knowledge contribution in Taiwan EET, and the relationships between PIV and knowledge contribution in China EET. Coupled with a strong intention/behaviour association theorised and validated in prior IS use research (Bhattacherjee, 2001 ) our findings confirm that satisfaction and motivation (indirect and mediated by satisfaction) play a key role in predicting knowledge contribution.
Comparing our findings with prior research on human behaviour and KM (Ma and Agarwal, 2007; Venkatesh et al., 2003) , some interesting patterns emerge. First both performance expectancy and PIV refer to individual beliefs, and satisfaction reflects their post-acceptance affect. Performance expectancy is the strongest predictor of behavioural intention among the related antecedents such as effort expectancy and social influence (Venkatesh et al., 2003) . However satisfaction is a stronger predictor of knowledge contribution than performance expectancy based on our findings. Extending prior work (Chiu et al., 2006; Ma and Agarwal, 2007) this study suggests that individuals' motivations and satisfaction are helpful in explaining knowledge contribution in virtual communities. In addition the effect of performance expectancy on users' intentions in both acceptance and continuance contexts confirms the robustness and significance of this association across temporal stages of IS use. However the size of this effect, compared to that of affect (satisfaction), seems to decrease over time. This phenomenon also applies to the community context.
From a KM perspective our findings extend previous research (Chiu et al., 2006; Wasko and Faraj, 2005) by showing that KM depends not only on social capital, but also on individual motivation. Our findings conceptualise motivation by showing that members' knowledge contributions are motivated not only by whether they receive useful information from the community (i.e. improving performance), but also by whether the technology is capable of helping them create social relationships effectively (through identity verification). As suggested by prior studies (Ma and Agarwal, 2007; Venkatesh et al., 2003) , because both identity verification and performance expectancy are more crucial for acceptance intention and satisfaction is more dominant for continuance intention and behaviour, a community manager aiming to retain or attract more members should adopt a two-fold strategy: informing new (potential) users of the potential benefits of using the community and giving old (continued) users advice on how to use the community effectively so as to maximise their satisfaction. Because performance expectancy and PIV play a key role in affecting satisfaction, a community manager should consider how to assist members providing useful information so that they can attain gains in job performance. Regarding PIV studies (Ma and Agarwal, 2007) have lent credence to the use of community artefacts supporting identity communication. In addition because both PIV and performance expectancy are related to individual characteristics, understanding the relationships among individual characteristics, their beliefs (motivation) and affective state (i.e. satisfaction), and their KM behaviour in online settings helps a community manager Online communities design an effective training programme (Thatcher and Perrewé, 2002; Yi et al., 2006) . In order to retain community members we suggest that for individuals with high innovativeness in IT, improving their identity verification in an online community becomes very important. For those with low computer self-efficacy and high computer anxiety, how to improve their job performance becomes critical.
The above findings have practical implications for implementing computer training programmes. Understanding the antecedents salient to members' motivations may help community managers or company managers aiming to leverage the capability of a community to design and place employees in training programmes. As noted previously members with higher CSE and lower anxiety tend to have higher external motivation (performance expectancy). Thus community managers may provide these members with more knowledge-intensive training. Individuals with higher PIIT are more concerned with effective identity communication and relationship-building. Thus managers should focus more on providing new or interesting features in a community, such as an attractive interface and a user-friendly web navigation system
The findings of this study also have implications for academics. Because of the popularity of online communities and KM, exploration of continuance behaviour in KM-related communities is worthwhile. Understanding the members' motives for participating in the communities and how their motivations are related to users' individual differences will be critical to companies in the "e" century. This study contributes to theory development by integrating IS users' behaviour, self-presentation theory, and KM, and uses them to explain knowledge contribution behaviour in virtual settings. In addition we theorised the associations between motivation and individual differences based on social cognitive theory. Since the proposed model describes KM behaviour from multiple perspectives based on sound theories, future research may easily extend our findings to explaining KM in other contexts.
Limitations
Prior to discussing the implications of our findings, we acknowledge the limitations of this study. First although the proposed model was tested using a more than adequate sample size, it is difficult to generalise this model and extend the results to other community settings because members from only two communities were surveyed. Further it is possible that the variables (e.g. identity communication and computer-self efficacy) of our model are somewhat context dependent. As shown in our findings, path coefficients and significance are different for the two sites studied. To generalise our findings to other types of communities, this study suggests that culture or social norms (patterns of accepted behaviours) should be taken into consideration because these play a key role in affecting members' behavioural expectations (Wang and Chiang, 2009; Wasko and Faraj, 2005) .
Second, due to the cross-sectional design of this study, no causation can be determined. The significant paths between constructs can only be interpreted as correlational; the causal inferences are based solely on theories. The recursive relationships between our variables are recognised. For example it is possible that members with higher performance expectancy tend to have less computer anxiety and higher computer self-efficacy. Future studies may use longitudinal or experimental designs to analyse the causal relationship between constructs. A longitudinal study aiming to relate perceived identity verification to continuance intention or behaviour would enrich our findings.
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Conclusions The goal of this research was to identify the salient determinants of knowledge contribution in the context of online communities and to delineate the relationships between the above antecedents and individual differences. Toward this goal an integrated model was proposed based on IS use, social cognitive theory, and KM-related theory. Data collected from field surveys of two online communities focused on knowledge exchange provided empirical support for the proposed model. The results show that while both performance expectancy and PIV continue to affect members' knowledge contribution, their satisfaction with prior use has a relatively stronger impact on knowledge contribution: in certain situations, satisfaction may even mediate the relationships between members' motivations (performance expectancy or PIV) and knowledge contribution. The above motivation, in turn, was influenced by individual differences. Noteworthy contributions of this study include drawing attention to the subsequent differences between members' motivations and knowledge contribution, theorising and validating one of the earliest models of knowledge contribution in the context of online KM-related communities, and considering knowledge contribution from dual perspectives (motivation and individual differences).
